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The PRESIDENT: I am very much in favour of Mr. Cameron's 
opinion, that they are shapes of pure fancy, and that, like other 
forms of weapons produced,by savages in other parts of the world, 
they arise from a love of variety on the part of the fabricator, ather 
than from any pre-conceived design of utility. This is shown by 
putting a number of the forms together according to their affinities, 
as has been done by Capt. Dillon in arranging the diagram of them 
for Lieut. Cameron. By this means it is shown that the differences 
are produced by the development of some parts and the suppres- 
sion of others, whilst some of the forms ia this case appear to be 
made in imitation of the axe blades used in this region. No doubt 
some of the forms arising in this way, when found useful for any 
special purpose, would be retained, some in one place and some 
in another. I think, with Sir John Lubbock, that the subject is 
of interest as illustrating the working of the minds of savages in 
relation to such matters. In drawing to a close the proceedings 
of the evening, I have only to add. that, unfortunately, the means 
we have of doing honour to distinguished travellers like Mr. 
Cameron are not very great; we have uo gold medal, or other such 
distinction to confer on him, but we have done our best to mark our 
sense of the services which he has rendered to anthropological 
science, by electing him an honorary member of the Institute. 
The following paper was taken as read: 
Ons the SCAPHOID SKULL of a POLE. By Dr. ISIDOR KOPERNICKI, 
of Cracow. 
THE Anatomical Museum of the University of Cracow has 
possessed for fifteen years a very remarkable scaphoid skull, 
about which Mr. Kozubowski, formerly Professor of Anatomy, 
now Emeritus, has been able to give me only the following 
account:-That the cranium beloiiged to an adult mati, a car- 
penter, born at Cracow, and that the deformation of his head 
dated from infancy, during which he suffered for a long time 
from an extensive eruption upon the hairy scalp. The profile 
of this cranium is most characteristic. It greatly resembles 
that of the scaphoid skull of the Biegnese boy described by 
Professor Calori,* and also that of the Australian skull repre- 
sented by Dr. Barnard Davis.t Seen on this side the calvarium 
has the form of a long ovoid a little bent downwards upon its 
axis. Its frontal extremity is slightly truncated, whilst its 
opposite extremity is considerably acurninated. This calvarium, 
* "Sopra un Cranio Scafoideo. Lettera all' ill'." Dr. J. Bernardo Davis.. 
Bologna, 1871, Tav. I. 
t " On Synostotic Crania among Aboriginal Races of Man." Haarlem, 1868. 
P1. I. 
VOL. VI. 0 
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which is very oblique from before backwards, reposes at its 
anterior portion upon the facial skeleton, so little developed and 
so shortened that the superior maxillary teeth are found on a 
level, a little more elevated than that of the surface of the 
receptaculuim cerebelli. 
To set out from the glabella, which advances considerably 
above the face, the forehead rises vertically in an arc full and 
perfectly spherical. Having arrived at from two to three 
centimetres before the coronal suture, this arc bends somewhat 
suddenly downwards and backwards to form the bregmatic line, 
which is long, oblique, and feebly convex, and is then con- 
founded with that of the very prominent occiput, bent down- 
wards. The contour of the receptaculum cerebelli is very long, 
flattened, and slightly oblique from behind forwards. 
The facial skeleton, seen on the side, is delicate and very 
small in proportion to the calvarium. The superior maxillary 
is planted vertically beneath the sinciput, and its alveolar process 
alone projects slightly obliquely. Seen from above (norma ver- 
ticalis) this cranium presents a very elongated oval, slightly 
asymmetrical. This asymmetry is caused by the more con- 
siderable convexity of the right temporal. The alisphenoids 
are narrower than ordinary, and very much sunk, which aug- 
ments the depth of the temporal fosse, from which fact the 
contour of the skull, when seen from above, appears as if it were 
contracted in this region. In our orthographic figure of this 
contour the frontal extremity is more obtuse than the occipital, 
and allows the incisor teeth, with their alveoli, to be seen before. 
Yet these are not perceived de visu in examining the cranium 
from above; the general form and the contour of this cranium 
then appears to us perfectly similar to that of the scaphoid 
skull of the Biegnese, with this only difference, that in our 
cranium the zygomatic arches project a little beyond the sides 
of the outline. 
Seen in the front (N. frontali8), and still more seen from 
behind (N. occipitalis), our cranium presents in a high degree 
the characteristic ogival contour. The forehead is straight and 
beautifully prominent; the occiput, on the contrary, is pointed 
and depressed downwards. UJnder whatever aspect, we do not 
perceive the least trace of the parietal bosses. The most striking 
character in this cranium, which is common to all the scaphoid 
skulls, is its extreme narrowness, accompanied with enormous 
elongation, and the acute keeled form of the cranial vault. The 
keel commences immediately behind the middle of the coronal 
suture, and forming a ridge more and more acute, extends 
backwards all along the entirelyobliterated sagittal suture, and is 
prolonged over the summit of the occipital scale. It disappears 
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anteriorly on the very convex surface of the frontal, on the 
sides it passes immediately over the very inclined surfaces of the 
parietals, and behind it forms by degrees into the prominence 
of the occipital boss. 
The temporal semicircular lines ascend very high towards 
the summit of the cranial vault. They are removed diametri- 
cally from one another to the extent of 94 mm., 34 inches, at the 
point at which they cross the coronal suture they approach 
more and more, so that towards the middle of the parietal 
region the distance between these two lines is reduced to 
51 mm., 2.1 inches, and before the lambdoid suture it is only 
36 mm., 1 inch. 
These temporal lines divide the surface of the cranial box 
into three distinct areas, the two lateral occupied by the attach- 
ments of the temporal muscles, and the median one limited by 
these last. The surface of the lateral areas is altogether smooth, 
slightly grooved by the ramifications of the deep temporal 
artery, and by striae due to muscular attachments. The sur- 
face of the median area, on the contrary, has a more or less 
rugous aspect. 'This rugosity, very slight upon the frontal 
bone and the anterior third of the parietals, increases in extent 
and intensity, and attains its maximum in the posterior third 
of the median area. It is owing to a multitude of very small 
hyperostotic exuberant buds scattered over the osseous surface. 
In the intervals of these buds is perceived a multitude of little 
mouths, by which the arterioles of the periosteum penetrated 
into the bony texture. These mouths or pores being more 
abundant and larger in the posterior third of the median area, 
give the surface a quasi-spongy aspect. Theforamina parietalia 
are not met with in their usual places-that of the right side 
is marked by a little alveole hollowed in the osseous substance 
not far from the lambdoidal margin of the parietal. 
In examining the surface of this median area more atten- 
tively by means of the lens, we remark upon the median line 
an osseous ray perfectly smooth, 3 to 5 mm. wide, and promi- 
nent in a sort of ridge formed by the very compact osseous 
tissue, in which the arterial canalicule are not to be perceived. 
Afterwards on the two sides of this ridge, immediately near it, 
we perceive a multitude of very smal orifices, which are not 
circular but always elliptical, the longitudinal axis of which, 
being always directed from within outwards, which proves that 
the arterioles which penetrated them had the same direction 
from the median line towards the centres of the parietal bones. 
Along the median ridge we nevertheless perceive two places 
where its smooth surface is divided by a little longitudinal 
furrow, scattered with small pores perfectly circular, by 
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which, consequently, arterioles penetrated vertically, which 
proves that the sagittal suture primarily existed in its full 
function. 
In brief, having analysed all these details, we arrive at the 
conviction that the parietal bones in our scaphoid cranium were 
developed in a legitimate manner, beginning by two distinct 
centres of ossification for each bone, but that their ossification 
along the sagittal suture and over that suture itself, was accom- 
plished more vigorously and more rapidly than in normal 
crania. The temporal semicircular lines themselves do not 
present anything particular in their anterior portion, but on 
arriving at the middle of the parietal bones, they are trans- 
formed gradually into two broad, rough lines, very prominent 
above the neighbouring surface of the parietals, and which have 
all the characters of an hyperostosis produced by a chronio 
periostosis. Between these last projections and the median 
ridge there exist two slight longitudinal impressions of the 
cranial surface, which emerge gradually before and behind, to 
lose themselves in the rugous surface which has been mentionled 
above. The state of the sutures in this cranium may be thus 
described: the coronal is only obliterated to the extent of a centi- 
metre, setting out from the alisphenoids, of which it touches the 
upper edge nearly in the miiddle; in the rest of its course this 
suture is perfectlv free, and richly dentelated to its centre. 
The sagittal suture is, as has been described, completely oblite- 
rated, and replaced by a hyperostotic ridge. The lambdoidal 
suture is obliterated at the top of the lambda to an extent of 
four centimetres; further on, up to its junction with the mas- 
toid, it is entirely free. The scaly suture of the temporals is 
open; the mastoid on each side is, on the contrary, completely 
obliterated in its junctions with the parietal and occipital bones. 
The sutures of the alisphenoids and the intra-orbitary sutures are 
open. 
Lastly, by examining the interlor of the cranial cavity we 
find that the obliteration of certain sutures was there more 
energetic and more prompt than on the exterior. Thus there 
is no trace of the coronal suture, whilst the lambbdoid is open 
in all its extent down to the mastoids. 
As to what concerns the different osteological details of this 
cranium it may be remarked: the moderate frontal sinuses, 
the wide forehead, straight and very prominent, the deep 
temporal fosse, the long and verv convex scales of the tem- 
porals, especially the right, the mastoid processes broad at their 
bases are short and pointed, the venous foramina, mastoid and 
condyloid, of the right side are enormous, and those of the left 
side likewise are tolerably large; the occipital tuberosity, its 
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semicircular lines, and the occipital crest, are very prominent, 
the occipital foramen is enormous, and of an oval form. 
The facial skeleton, of a very slender and fine conformation, 
offers the following details: the orbits are moderately wide, 
quadrangular, horizontal, are separated by a pretty broad par- 
tition; the root of the nose is sufficiently deeply. depressed, the 
nasal bones are short and completely grown together in their 
upper half, the nasal aperture is wide, heart-shaped, with the 
inferior notch blunted, the funnel-shaped openings into the 
nostrils, on the contrary, are very small; the slightly developed 
cheek-bones are depressed backwards; the zygomatic arches 
are long, fine, and- scarcely bent. The alveolar process projects 
forwards, its border is long and elliptical; the teeth are white 
and sound; the lower Jaw wanting. The mensuration of the 
cranium is given in the following figures in millimetres; and 
in order to facilitate comparison, the analogous measures of 
other scaphoid skulls, of the Biegnese (B) described by Prof. 
Calori, and of the Australian (A) described by Dr. Barnard Davis. 
A. Calvarium. 
Internal capacity . . . . 1350 c.c. (B 1646, A 1450) 
Length. 203 mm.(B 208, A 210) 
Naso-basilary line. 93 (B 93) 
Inferior frontal. 104 (B 97) 
Maximum . 107 (A 112) 
Bitemporal . 113 (B 116) 
Width. Bisquamous 119 (at the middle &f the suture) 
Maximum . . 128 (B 126, A 121) 
Occipital . . 113 (B 118, A 107) 
Bimastoid . . 101 (B 108) 
Height .. .. 130 (B 139, A 134) 
Auro-frontal (Carus). 132 (A 130) 
Occipital (Carus) . . 108 (A 107) 
Oblique diameters. -Prom the anterior edge qf the occipital 
foramen to 
glabella . . . . 107 
frontal boss . . . . 122 
coronal suture . . . 130 
lambdoid . . . . 114 
occipital 'boss . . . 10$ 
point of nasals . . . 91 
nasal spine . . . . 84 
alveolus . . . . 87 
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Vertical arch. 
Frontal . . . 150 (B 142, A 143) 
Parietal . .155 (B 158, A 149) 
Occipital superior. . 55 (B 773,) A 133 
Occipital inferior . 52 (B 50, 3 ) 
Total . . . 412 (B 427 A 423) 
Circumference. 
Preauricular . . 290 
Postauricular . . . 240 
Total * 530 (B 554, A 553) 
Transverse arch . 260 (B 309, A 310) 
Occipital 220 
Occipitalforamenz. 
Length .38 (B 38) 
Breadth .31 (B 32) 
Width. B. FACE. 
Biorbital 101 
Zygomatic . . . . 131 (B 121, A 130) 
Bimalar . . . . 108 
Nose. 
Length of nasals . . 20 
Nasal opening length, 32 Nsopening ~breadth, 27 
Orbits. 
Height . 31 (B 34) 
Width . 31 (B 36) 
Width of partition 22 (B 27) 
Superior Maxillary. 
Total height . 60 (B 56) 
Height of alveolus 18 
Greatest width 95 
Width of body . . 65 
Do. at alveolar border 61 
Palate, length . . . 45 
Do. width . . 34 
The analysis of these figures teaches us what follows: not- 
withstanding the extraordinary elongation of this cranium, 
caused by its extreme flatness on the sides, it has gained nothing 
either in volume or capacity, since its horizontal circumference 
measures 530 mm., and its internal capacity is 1350 c.c., mea- 
sures which range it among very moderately developed skulls. 
In comparing these measures with those of Polish crania, mea- 
sured by myself and by Dr. Weisbach, we find that our sca- 
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phocephalic skull exceeds only by 19 mm. in circumference, 
and yields by 167 c.c. in capacity to the normal Polish 
cranium. 
The essential point in the particular conformation of our 
skull is, evidently seated in its extraordinary elongation at 
the expense of its width, and in the numerous proportional 
deviations which result from it. Thus with 203 mm. in length 
of the skull, its greatest breadth only measures 128 mm., which 
gives it a cephalic index=a 63, that is to say, a little greater than 
the scaphoid cranium of the Biegnese (Q61) and more than a 
fourth below that of the normal Polish skuill. As to what 
concerns the other breadth-diameters, in particular they are 
the occipital and the bimastoid, which yield 11 to 8 mm. to 
those of the normal Polish skull, whilst the frontal-and temporal 
diameters are, on the contray, from 8 to 2 mm. greater; all these 
results in the scaphoid cranium are perfectly in agreement 
with the precocious obliteration of the sagittal and mastoid 
sutures, and with the integrity of the coronal and alisphenoid 
sutures. 
In comparing the circumferences of the pre- and post-auri. 
cular parts of this cranium, we find that the first exceeds the 
last (290 mm.: 240 mm.=1-2: 1) much more than in the 
mean Polish skull (1O03- 1). This predominance of the pre. 
auricular region is confirmed by comparing the auro-frontal 
(132 mm.) and the auro-occipital (108 mm.) diameters, where 
the relation is almost identical with that observed by Calori 
in the scaphoid cranium of the Biegnese. The comparison of 
the measures of the three constituent portions of the, cranial 
vault teaches: that the extreme elongation of our scaphoid 
skull is owing principally to the. development of the parietal 
bones in length. For whilst in normal Polish skulls the pari- 
etal arch is=033 of the whole vertical arch, in our scaphoid 
cranium this relation-O0376, the same for the chord in the 
first is=-062 of the antero-posterior diameters were, being-= 
152 mm. it is=0748 of it. 
Taking into consideration the two following circumstances: 
1. That the maximum breadth of our scaphoid skull is 
found below the squamous sutures, nearly in the centres of 
the squamm of the temporals, whilst in normal crania it some- 
times falls in the middle of these sutures, sometimes a little 
higher upon the parietals. 2. That the relation of the inferior 
frontal diameter(- 0-81) and theoccipital (=088), in proportion 
to the diameter of greatest breadth has only sunk but very 
little in comparison with what takes place in normal PoliAh 
skulls (frontal= O-67, occipital0-086). 
This proves that in consequence of the precocious oblite- 
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ration of the sagittal suture, in proportion as the cranium is 
elongated forwards and backwards, its contraction is limited 
pricipally to the superior part of the cranial vault, whilst the 
breadth of the skull, nearer to the base, remains nearly stationary. 
As to what concerns the base of the cranium, taking into 
consideration the very small absolute length (93 mm.), as well 
as the remarkable narrowness of the alisphenoids, we have 
every reason to suppose that its basilary sutures would have 
been closed before the longitudinal development of the vault 
has been completed. And this has brought about the shorten- 
ing of the base itself, the approach of the posterior nasal 
spine to the anterior edge of the foramen magnum, and lastly, 
the curvature of the cranial vault downwards. 
The study of the craniographical profile makes us acquainted 
with many instructive details of the singular conformation of 
seaphoid skulls. Thus: the basilary line makes an angle 
extremely open with the plane of the occipital foramen (177?), 
whilst in normal crania in general, it very rarely attains to 
170?, and the maximum of its opening (found in a Russian 
lskull from Penza) known to us is 174O. 
The relative position of the occipital foramen, index foram. 
magni, in our scaphoid skull, is=0 50, that is to say, that it is 
the maximum found by Professor J. Wyman in crania of, the 
white race, and in those of the human race in general. The 
frontal segment being a little more inclined to the basilary line 
(750), that is recompensed by the strong convexity of the 
frontal curve, the index of which (027) surpasses by 0 05 that 
of normal crania in general. The extraordinarily long parie- 
tal segment (152 mm.) and also flat (index of its convexity= 
012 !), forms with the preceding nearly a right angle, which, 
as far as I know, is never observed in normal crania. The 
same case exists for the degree of the inclination of this seg- 
ment to the occipital, which is= 720, that is to say, forming an 
angle of 10? less open than the smallest observed by us upon a 
Lapp skull (820). 
Lastly, as to the facial skeleton of this scaphoid cranium, we 
have only two prominent characters which distinguish it de visi; 
these are the slenderness of the face and its orthognathism. 
But it is the first only which distinguishes it from the normal 
Polish skull, for the height of its superior maxillary being 
-60 mm., that is to say, 10 mm. smaller than that of normal 
Polish skulls, only makes 0-29 of the length of the cranium, 
whilst in the last it is==0 39. And as to the opening of the 
facial angle of Cowper (-870) it exceeds rather considerably 
that of the normal Polish skull (=83?). 
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After all that has been reported concerning the conformation 
of our scaphoid skull, we may range it among the best specimens 
known of this kind of crania. Far from attaining to the extra- 
ordinary degree of deformation of the celebrated skull of the 
Stettin weaver described by Schade, and much better represented 
by Dr. Barnard Davis (" Synostotic Crania among Aboriginal 
Races," plates ix. to xi.), it much more resembles the scaphoid 
skull of the Australian, of the tribe of the McLeay river, 
described by the last author (ibid., plates i., iii.), and still 
more the scaphoid skull of the Biegnese, described by Prof. 
Calori (op. cit. Tav. i.-.iv.). It is nevertheless distinguished 
from the Australian skull by its more moderate lateral com- 
pression, by the almost complete absence of the foramina parie- 
talia,, by the persistence of the squamous sutures.of the temporals, 
and especially by the delicacy of its facial skeleton. The 
characters which distinguish it from the Biegnese cranium are 
the prominence of the incisor teeth, and of the zygomatic arches 
outside the contour of the skull in the N. verticalis, which 
nevertheless are hidden by sinking the frontal end of the skull 
a little, the integrity of the lambdoid suture in the interior of 
the cranium, the great extent of the area of the temporal muscle, 
and lastly, the considerable development of all the external 
prominences of the occipital-crest, tuberosity, and semicircular 
ridges. Apart from these secondary differences, the essential 
in the conformation of our scaphoid skull agrees perfectly with 
that of the cited crania, and confirms the capital facts con- 
cerning the origin and the anatomical conditions of scapho- 
cephaly. 
1. That this deformation is owing to the synostosis of the 
two parietals, distinct in their origin, and that nothing, on 
the contrary, authorises the admission of its supposed origin 
from a single medium centre of ossification common to the two 
bones. 
* In support of -this opinion I ought to state a very eloquent fact which hias 
come tv my knowledge very recently, thanks to the obliging indication of 
Professor Kozubowski. It relates to a microcephatic ranium of a fcetus at the 
full period found in the Anatomical Museum, which wa collected by the late 
Professor -Bierkowski. Very remarkable under many other respects (absence of 
the frontal suture, the fontanelles, of inter-maxillary bones, and of nasal bones), 
this little cranium is distinguished by the soaphoid, or, rather, cuneiform form of 
its calvarium. This form is owing to the very precocious obliteration of the 
posterior half of the sagittal suture, and of all the right side of the coronal suture. 
Notwithstanding the complete absence of the parietal bosses, the persistence of 
the sagittal suture in all the anterior half of the carina, the radiated aspect of the 
internal surface of the parietal bones, with two centres of these rays, distinct for 
each bone, does not leave any doubt of the primordial existenee of two parietals 
with their difitinct centres of ossificatioui. 
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2. That the lateral compression of the cranial vault caused 
by this synostosis, limiting itself in preference to the superior 
and middle of this vault, is compensated for by the considerable 
development of the sinciput forwards and across, as well as of 
the occiput backwards and downwards. 
3. That the more precocious ossification of the basilary sutures, 
by preventing the development in length of the vertebral centres 
of the cranial segments, and by augmenting the degree of their 
mutual inclination, plays a very important part in the produc- 
tion of scaphocephalism, and this is by bending downwards 
the occipital segment, after the mechanism analogous to that 
whieh was demonstrated by Prof. Ecker for normal crania of 
different races ("Archiv fur Anthropologie," T. iv., 1871, 
p. 301, et passim. Ueber die Krizmmung des Schddelrohres). 
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